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Review Lecture 1
Project & Project life cycle

. Project Initiation (Tahapan perencanaan dalam daur

nidup proyek)
—easibility Study (Studi kelayakan)

. Preliminary engineering and deS|gn




A. Review Pertemuan 1

1. What is the role of the owner, Designer and engineer, and
also construction manager on a construction project
(minimum 3 roles) ?

2. Name two construction associations offer voluntary
certification programs for construction managers in Indonesia

3. ldentify at least three characteristics that make the
construction project unique from other industry sector
projects.

4. Why the construction project unique from other mdustr
sector projects? (Stated clearly)

. What advantages do you see N consoh
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B. WHAT IS A PROJECT?

Definition of a Project
A project iIs made up of a group of interrelated
work activities constrained by a specific scope,

budget, and schedule to deliver capltal ASS
needed to achieve the




B. Project Life Cycle Phases

Project life cycle phases for a typical
construction project are initiation,
planning, design, construction,




Project Life Cycle Phases

Project
Initiation
| Planning/Funding |
| Environmental |
| Design |
| Permitting |
Real
Property
Acquisition

Bid &
Avwrard

| Construction |

| Commissioning |

I Operations I




Project Initiation

.

Conceptualconfigurationsand altematives
for technical feasibility
Developmentof cost and schedule
for each altermative

1

Review by Owner
Economic analysis for Rate of return.
Pay back period. Capital recovery
or Benefit/Cost ratios

Y

7
Owner Request Owner Authorizes Project '
for Further Study and Selects Project I
of Project Delivery Method

Owner
Abandons
Project

! {

Final Design of Project
| Detailed drawing. Written specifications.

and Preparation of contract documents

e ——————————————

I




C. Project Initiation

In a traditional design/bid/build (D/B/B) project,
the project life cycle begins with the |n|t|at|on_ot-

planning and deS|gn




The design phase continues through the

preliminary engineering effort to further analyze,
validate, and define the preferred alternatlve_an-

arrive at the baseline scope, budg -
schedule.




o i i Cost to implement changesin project
_\bﬂm SO ISR pragoct quality, cost, and schedul
quality, cost, and schedule — : 7

; ! : /

Iow] "= , | Low
e i " :
Owner's : Preliminary ! Detailed . Procurement :  Contract
Project +  Engineering |, [Engineering | of Special ' Construction
Definition | Design ; Design \Equipment/Material , Work
] ] | '
FIGURE 3-3

Importance of Clear Project Definition During the Early Phases of a Project.




D. Feasibility Study

The first step in any project is conceptual definition and
refinement of the facility that will meet that need.

FS consist of:

« Construction Size

« Site Location

« Availablility of labor

« Supporting resources (raw material, ener
« Environmental impact “
« Access connection
« Convenien -




E. Preliminary engineering and design

These phases are traditionally the domain of
architects and design-oriented engineers

The design stressed on architectural concept —
evaluation of technological process alternative

and comparative economi

It evolve dire
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F. Detall Engineering Design

Detailed Design is broken into seven phases:
1.Scope Definition and Engineering Execution Strategy
2.Commencement of Detailed Design

3.Initial Design Development and Hazard Identification
4.Initial Design Review & Audit

5.Approval for Design (AFD)

6.Approval for Construction (AFC)
7.Design Close-Out =
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Detail Engineering Design

Phase 1:

Scope Definition and Engineering Execution Strategy

Preparation for commencement of detail design. To
evaluate ~ FEED(Front End  Engineering  Design
deliverables to ensure engineering is sufficiently matu

detail design to progress Iin a controll
change environment. To conflr U=
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Key

process. Agree accountability for delivery, eg. Client, 3rd
party, AMEC, and record in Engineering Execution Plan.

Activities / Delverables Description Discipline Supporting Documentation
Project
Engineering Review | confirm Enginezring “atlar Straiegy, e-g. Manager Tender documentation, Project Execution Plan
execution locations, workshare, disciplines required, and Project
Execution Strategy |FEP|
specialist support, etc. Engineering
Manager
Feed / BoD Caonfirm maturity of Front End Engineering Design. Identiy Froject
'i'.:.!ldﬂhl:l:l any areas of concern and ensure these are captuned on the Engineering
Techniczd Risk Register. Manager
Establishwhich codes, standards and specifications are to be . ' t .
Project Baseline utilised, eg. Corporate, project, client, 2nd confirm procedure. Fraject Engineering Baseline Standards, Document Ne.
. ) o Engineering | DAG-X160-190-G0L-012 |previously
Standards Include in Engineering Execution Plan and/ or Discipline Jab
Manager A00-52-043 |
Design Specifications.
Create formal schedule to identify when technical integrity Proiect
Engineering Audit audits, design reviews, HAZIDS, HAZOPS, stc are to be carried : | Technical Safety Events Schedule
Schedule out. Align to Levrel 3 Engineering Plan and include in WINEETNE | |Laad Technical Safety Engineer]
Manager
Engineering Execution Plan.
Engineering Proiect
Execution Plan & Create Engineering Execution Plan complete with key !
: Engineering
Engineering supporting documents / information. Manager
Organisation Chart =
Agree engineering design tools to be used and confirm
Inteorated that system hardware, software and support is available. Engineering
Ennuﬁl:urln Include issues such as FOMS or POS, Cats and Specs, survey Systems Engineering Systems Project Start-up Manual,
Syglen-n-. g methods, dimensional control technigues, etc. Document and and All Decumert Mo, DAGKT&0-1T0-MAN-00Z
} record in the Engineering Execution Plan and discipline job Disciplines
design specilications.
Establish status of project Quantitative Risk Assessment
|ORA], Fire Risk Assessment [FRA| and Ememgency Escape & Hazard Management Philosophy, GAG-X140-
ORA & FRA Strate Rescue Assessment |EERA ] infarmation and condirm Techinical 190-G0L-009 |preswiously ADD-97-001):
¥ methadalogy far timely delivery into engineering design Safety Hazard & Risk Management, DAG-X160-1%0-

PRO-024




Establish status of project Quantiatie Risk Assessment
|QRA], Fire Risk Assessment |FRA| and Ememency Escape &

Hazard Management Philcsophy, DAZ-X140-

7 | onn g A gy Rescue Ass=szment |EERA | infarmation and canfirm Technical | 190-GOL-00F |previously A00-97-001):
methadalogy for timely delwery into engineering design Safety Hazard & Risk Management, QAG-X160-150-
process. Agree accountability for delivery, eg. Client, Ird PRO-024
party, AMEC, and record in Engineering Execution Plan.

Oefine the key project specific design parameters and
Discipline Jok operationad consiraints that are applicable to the appropriate
3 Oesion Soecificat discipline for the detailed design of the project. To identify key | Al Disciplines
caign peciicatian individuals, roles and responsibilities, design tools, key codes
and standands, etc.
el 1 Agree work breakgown structure, develap CTRS and create o
9 Ergineering Plan k=il 1 integrated engineering plan covering all disciplines. To | All Disciplines
: : be included in Engine=ning Execution Flan.
Corporate CE Compliance Strategy 0AG-
X160-150-MAN-001; Project Compliance with
Pressure Equipment Regqulations QAG-% 160-
050-PRO-001; Pressure Equipment
Carfirm CE Reviea and confirm strategy for CE Compliance . Ensure Project Requlations Guidelines ADD-¥7-047; ATEX
10 discipline Lead Engineers are aware of their responsibilities Engineering | Guidelines, AG-X140-190-G0L-003; Machinery
Campliance Strategy | s appropriate resources / measures are in place. Manager | Directive Guidelines, 0&G-ENG-REP-29-001,
Electromatic Compatibility Regulations
Guidelines, DAG-X140-190-GOL-003; MC, The
Electrical Equipment |Safety] Regulations
Guideleines, 0AG-X140-190-G0L-003.
1 Technicz! Risk Create formal Technical Risk Register identifying all possible Techncal Safly

Reqister

risks asscociated with the engineering design.




Detail Engineering Design

Phase 2:

Commencement of Detailed Design

To formally kick off the Engineering Design Process In
accordance with the project execution plan and to ensure
that key engineering strategies / philosophies are in plac




Actwities [ Deliverables

Description

Key

Supporting Documentation

Canfirm safety critical systemns [/ elements and set

Descipline

Hazard Management Philcsaphy, GAG-X140-

Performance appropriate performance standards. i.e. functionality, Technical 190-50L-007 |prewiously ADO-97-001); Hazard
1 | Standards & relizhility and survwability. Develop scheme to allow the Safety & Hisk Management, QAG-X140-190-PRO-024;
Yerification S5cheme | independent competent body |ICB] fo werily the design Design Yerification Acthities lunder DCRL
against the performance standands. OAG-X160-190-PRO-028; Platform Safety Case.
Nocument Create formal document distribution matrix to ersure all Project
2 Distribution Matrix dIEI:IP‘.II'II.!'."--E. departments receive all necessary design Engineering
infarmation in a timely manner. Manager
. Ensure structural integrity interfaces are identified & wisible
3 Is:tr:ﬁ::::d Integrity to Project, e.g. AMEC / Client focad points, Technical Structural
Autheorities, Independent Verification Bodies, edc.
i Material Selection Repart defining the requirements and specfications of Matallurgy AMEL Corporate Material Engineering
Report necessary material. Specihications.
Hazard M : Create Hazard Management Plan identifying all key hazards, Technical Hazard & Risk Management, 04G-X160-150-
5 H’:’: BRAZEMEM | technical safety actiities and the approach to managing E;ﬂ:;_ PRO-024; Management of Functional Safety
Major Accident Hazards [MAH| in the design. Guideline 0&G-X140-1%0-GOL-004
- Develop / confirm baseline piping specifications, utilising - - ,
L) Piping Specifications AMEC: Carporate specificatins where possible. Piping AMEC Corporate Piping Spedfications.
Engineering
Systems,
Ensure POMS catzlogues are populated & aveilable for all o FFI,J;D:E':' By
7 | POMS Calalogues affect=d disdplines, utilising AMEC Corporate data, i.e. CPC, Ping.
i Electrical,
where possible.
Instrumi=nts,
Structural &
HVAL
Develop Controd Monitoring and Sadety Systems [CMS5|
g | CMSS Philosaphy Philosophy corering key instrumentation and control systems Instruments

£.0. Process Control System [PCS], Emergency Shutdown
System |ESD| and Fire and Gas |[F&G]L




Detail Engineering Design

Phase 3:
Initial Design Development and Hazard Identification

To develop initial design deliverables to Inter Discipline
Review (IDC) stage and identify key hazards.




Perform hazard identification studies, 2= identified on

Project Hazard |dentification |HAZIO| ADO-%2-

HAZID Engineering Audit Schedule / Techaical Safety Events T';a"f:“l 018; Enginesring & Design Reviews, OAG-X141-
Schedule. ¥ 190-PRO-012.
Formal ss=cxment of environmental aspects sssociated Technical Environmental Impact [dentificatian [EMVID)

ENVID with a modification ar a change, and to propase e 0AG-X180-190-PRO-121; Engineering & Design
prevention or mitigating measures. ¥ Reviews, DAG-X160-150-PRO-013.
|ssue Process Flow Oiagrams [PFD's| on formal

P |nter-Discipline Revies (IOC]. Frocess

Shutdown & Blowdown | Explain the measures to prevent and control blowdown Procass

Philozaphy and how this will be achieed,

: |ssue Piping & Instrumentation Diagrams |P&ID's| on

Pal= o fermal Inter-Discigline Review [I0C]. Frocess
|ssue Cause & Effects for formal Inter-Discipline Process and

C&EIDC .
Review [IDC]. Instruments

) |ssue equipment Plot Plans / Layouts on farmal Fiping and

Plot Plans | Lzpouts 10 inter-Discipline Revies [IOC]. Layauts

Hazrardous Area |ssue Hazardous Area Layouts for formal Technical

Layouts [OC |nter-Discipline Revies [IOC]. Safety
Create master project equipment List identifying all

Cxuipment List major items of tapged =quipment, =.q. vessels, pumps, Macharical

makars, penerators, ydrooycolnes, chemical injection
packages, electrical switchgear, control panels, stc




Detail Engineering Design

Phase 4:
Initial Design Review & Audit

To confirm that the initial design development is
robust/strong.




L i Jesrp il L
I
Formal Engineering discipline review of hazamous are Tachnical Hazand and Risk Management Procedure
Hazardaus Area Review | layouts to confirm requirements for the correct selection E;ﬂf:';_a OAG-X140-190-PRO-024; Engineering &
and location of equipment. Oesign reews, DAE-X140-190-FRO-013
Process,
P&I0 Review and/ or | Formal Engineering discipline review of PEID's to Plpirg, Forml H.E'I:IFI,, OAG-A180-150-PRO-117
nital Hezo canfirm desian basis Technical | Engineering & Design Reviews, DAG-X 160-190-
e B Safety, | PRO-D13
|nstruments
Formal Enginzering review of Plot Flans / Layouts. The Fiping and
revizw shall ensure that the Layout design complies with Layouts,
) the required technical, safety, operability and Structural, .
mm:;ﬁmw A maintainability standards. Makes sure the lsyout s ost | Mechaniczl, EE%IHIT Hﬁ%ﬁlﬂ Ffﬂm'
effectie, ensures the canstructability of the work and Electrical,
agrees the layout basis on which the detailed designcan | Technical
proceed. Safety, Process
Irstruments, Hazard and Risk Management Procedure
Formal review of Cause & Effects diagrams to confirm — 0AG-X140-190-PRO-024; Engineering &
CAE Review design basis ard alignment with Hazard Maragement TET;:IE-[ Design reviews, OAG-X140-190-PRO-DI3;
Flan. Cafely Management of Functional Safety Guideline
0AG-X160-190-GOL-004
Obtain confirmation, by sarn|i|n-;|luf proect Independent Technical Audlt Procedure
Technical Audit documentation, that the engineering of the project is o |Corporate OAG-1140- 190-FRO-002
the required standard and free from errors., Engineering)




Detail Engineering Design

Phase 5:
Approval for Design (AFD)

To ‘Freeze’ the Process design, and develop dependent
design & procurement activities.




Actwities [ Delverables

Description

Supporting Documentation

PUWER ..,-:lr-:léj-:t inftizl PUWER assessment typically h:,' review of . echnical Engincering & Design Reviews,
fammamrmants F'I:IH._ model andf/orvendor | equipment supplier information SaFE'I:,:, AL 140- 190-PRO01T
: receved to date. Mechanical
Dependent on Project updated P&IDs and
C&E's may be prepared from commented I0Cs
Hazard and Operability Studies, a systematic multi-discipline from Phasz 2 Fwnal HAZOP, DRG-X “'!H 0
i Process, PRO-017 [previousty AQD-%2-022]; Engineering
HATOF study based on the applications of guidewords to identify Technical 5 Rimriews DAG-X1A0-190-PRO-013
causes of potential hazards and operability constraints in 2 FEmEE CEIN PEVICWS, : .
faciliy Safety - Mote: additional HAZOF's may be reguired,
; Le. earlier or l2ter in the project. PEM o
consult with Process & Technical Safety Lead
Engineers.
SHE Audit ensures that the design abligatiors under The -
Health and Safety At Work Act 1974 and project health, safety |  Technical | =1c Audit Procedure DAG-X1E0-150-PRO-Z2,
SHE Audit |AFD) . Engineering & Design Reviews, GAG-X140-170-
and environmental performance standards are being or have Safety PRO-01T
been met during the enginesring and design processes.
lzsue final report to document & confirm that the design has
Ermironmental considered all applicabl= epvironmental aspecis & Technical Engineering & Design Reviews, GAG-X1560-170-
R port demonstrates that design controls have been induded to Safety PRO-013
minimise / control the emvironmental impact.
Mffected
Constructahility Conduct formal Constructahility Reviews to 2nsure safie and Ed;i:l:r'j:;:; Engineering & Design Reviews,
Rl iy efficient installation of plant & equipment. 0AG-X160-190-PRO-014
Implementa-
tion Group
PaI0 AFTI lzsue Approved For Design |AF0] Process and Process

Instrumentation Diagrams.




Detail Engineering Design

Phase 6:
Approval for Construction (AFC)

To ensure that sufficient design information &
certification is available to facilitate safe installation,
operation & maintenance. :




Activities / Deliverables

Description

Key
Descipline

Supporting Documentation

Conduct SHE Audit at AFC stage in accondance with Technical
1 SHE Audit AFC Harmonized P ure. Safety SHE Audit Procedure DAG-X160-15%0-PRO-023
5 |ECen Al repenttn armay demesirae e Ssey ctruments | M2nagement of Functional Safety, DAG-X140-
Compliance Repart IE E-:IE'IE'F Systems comply wi nequirements o nstruments | yon STy _pod
Izsue Approved For Construction [AFC| Process Flow
3 | PFOsAFC Diagrams. Process
Operational Safety . Technical
4 Cose Develapment Commence operational Safety Case development. Salely
5 PRID's AFD |5."'-I.II!'.|:|.FI|:II'I:H'I.!I:| For Canstruction [AFC| Process and Process
Instrumentation Diagrams.
A Quantative Risk Complete QRA acthrities to confirm that the design is robust Technical
Aszeszment |GRA] and complies with legislathe requirements. Safety
¥) CAREAFC Izsue Approved For Construction [AFC| Cause & Efects. Instruments
Operating Famure aperaling procedises arevesied line by loe agalnd Process, Formal HAZOP, DAG-X 160-190-PRO-017
a Procedures Rewiew 1h=-lh i.'l!r" ngl:lpa:l the PEID g Technical |previcusly ADD-92-022|; Engineering & Design
| Operational HAZOP Ciiilies prowiged on The Pall = Safety Reviews, OAG-X160-190-PRO-013
9 Fabrication Izsue Approved For Construction [AFC| Piping lsometrics, Affected
Orawings AFC Structural Steedwork drgs, =tc. Disciplines
Verification of
Vendor Information | Verify, primarily through review of wendor documentation,
10 & Certification - that their design & manufacture of fzbricated packages, etc is Affected
Installation, robust and contains sufficient information to facilitate safe Disciplines
Operation & installation, operation & maintenance.
Maintenance
. ‘Where AMEC are deemed to be the marufacturer of the piping .
. E't:a[:nﬁ'ft"i'm systems, then under the PEDPER, AMEC have to applytothe | PER Facal E;'ﬁf?&:}:ﬁ::;:ﬁ;:ﬂ’fm“
. Notified Body [NoBo] for an EC Design Examination paint K T
Certificates Certificate [Cat N assemblies onkyl. No. DAG-X160-1%0-G0L-007.
“ Declaration of Where f.h:EE am:umedptéznﬁél';‘ IJEEFI;:.UETF -:Fth;plpmg Praject E‘n:uect Erl:l:'nl:!':lhﬂl'::l:l! 'A'Ii:::h the F‘r;:n:.ure
Canformity systems, then under the o create a Manager quipment Directive, Documen

Declaration of Conformity, signed by the Project Manager.

No. 0AG-X160-1%0-GOL-007.




Detail Engineering Design

Phase 7:
Design Close-Out

To ensure all final design deliverables are completed
and that client and statutory obligations are o=

satisfactorily resolved.




Actwvities / Delverables Description Discipline Supparting Documentation

Safety Cass Submit Safety Case to HSE & clos= out all queries/ Technical
Acceptance [H5E| | correspondance prior to next stage of operations. Safety

Certifying Autharity

|CAl/ Independent | Close out all outstanding technical queries and obtain final
Verification Bodies | Letter of Acceptance.

INB| Acceptance

E:‘::ITEFI'IIPEE-EmIP Lamplete a=-builts of design drawings and deliverables in Mfeced | As Builtt Drawings and Documentatian,

Documentation accordance with Project/ Client requirements. Disciplines [ ADD-92-021




G. Technical Specification

TECHNICAL SPECIFICATION INDEX

DIVISION 01 - GEHNERAL REQUIREMEMNTS

[t Lo SPEC. NO. TECHMICAL SPECIFICATION TITLE

1. 014529 Testing Laboratory Services

DIVISION 02 - EXISTING CONDITICONS

[t Lo SPEC. NO. TECHMICAL SPECIFICATION TITLE

1. 0224413 Site Surveys
2. 2a4 0 e o litiom

DIWVISION 03 - CONCRETE

[t L SPEC. NO. TECHMICAL SPECIFICATICON TITLE

1. 32100 Reinforcing Steel

2 3310 Structural Concrete
= D3350 Concrete Finishing
4 36200 Mon-shrink Growting

DIVISION 04 - MASOMNRY

[t L SPEC. NO. TECHMICAL SPECIFICATICON TITLE

1. 040513 Ma=zonry Mortaring
0424113 Brick Masomry
D J Stone Masonry




H. Discussion

* Project Lifecycle (residential)

* FInd Technical Specification for
construction activities (Excavation work,
painting work, etc)

On a group (3-4 studer




